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(54) MOTION LEVEL CHRONOLOGICAL STORAGE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a long-term time 
storage by determining the motion level of a body at each 
short time being set in a first specific range and its 
representative value at each time being set in a second 
specific range and storing the representative value of the 
motion level. 

SOLUTION: A motion level chronological storage device 1 
has, for example, a one-chip microcomputer 2, an 
acceleration sensor 3, a memory 5, and a liquid crystal 
display 6. Then, when it is mounted, for example, on the 
waist of a body and walking is recognized, an output voltage 
from the acceleration sensor 3 is sampled by a 
microcomputer 2 and is classified, for example, by four 
threshold levels. The threshold is processed in a specific 
method, for example, at each four seconds ranging from 1.5 
to 10 seconds and the motion level within that time is 
determined. The value is processed by a specific algorithm, 
for example, at each two minutes that exceed one minute 
and is stored in a memory 5 as the representative value of 

the motion level. Based on the stored data, display onto a liquid crystal display 6 and transmission 
to a personal computer 10 by optical communication are performed. 
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* NOTICES * 



JPO and I NP IT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A means to detect activity of the body and to output an activity detection signal corresponding 
to the activity, A means to determine a motion level of said body based on said activity detection signal 
for every setting-out short time from 1.5 seconds to 10 seconds, Motion level temporality memory 
storage provided with a means to determine a central value of said motion level for every set-up time 
for 1 minute or more, and a means to memorize a central value of said motion level temporally. 
[Claim 2]The motion level temporality memory storage according to claim 1 provided with a means to 
calculate quantity of motion based on exercise intensity used as a standard when determining said 
motion level. 

[Claim 3]The motion level temporality memory storage according to claim 1 or 2 provided with a means 
which builds in calendar data and indicates the data about body activities, such as exercise intensity for 
every [ in two or more weeks ] same day of the week, and a motion level, by a grouping. 
[Claim 4]The motion level temporality memory storage according to claim 1, 2, or 3 provided with an 
optical communication means which can be transmitted to an external analysis processing device etc. by 
optical communications for memorized data about body activities, such as said exercise intensity and a 
motion level. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the motion level temporality memory storage which 
obtains the data for carrying out better living instruction to a lifestyle-related disease patient or its 
reserve group. 
[0002] 

[Description of the Prior Art]The lifestyle-related disease patient who makes diabetes mellitus 
representation according to the lifestyle of delicious food, overeating, and lack of exercise is increasing 
our country every year. It ranks with the early detection and early treatment of the illness in such a 
background, and the importance of health promotion education or instruction for a lifestyle improvement 
is pointed out. It is important for the education for health promotion for it not only to to teach 
knowledge, but to teach so that action may be improved. In prevention of a lifestyle-related disease, 
etc., movement is the most important element, and, specifically, it is clear from the past epidemiological 
survey etc. that health and movement are connected indivisible. 

[0003]Conventionally, there are an action record method make a record table carry out one's record of 
the contents of action, and a pedometer, as evaluation methods of movement, i.e., a body activity. After 
writing down the self action content in arbitrary times in a record table, the action record method is 
computing energy expenditure from the exercise intensity to each action, and its time, after a better 
living leader interviews the person himself/herself and checks the contents of record. A pedometer will 
grasp the number of steps and energy expenditure in arbitrary time, such as a unit, on the 1st. 
[0004] 

[Problem(s) to be Solved by the Invention]The action record method of the former as evaluation 
methods of the above-mentioned conventional body activity, Since it becomes the hindrance of 
everyday life to record an action content itself, it may not record, or memory may be retraced 
afterwards, conclusion writing may be carried out, and there is both a problem in continuity as since only 
action impressive in this case tends to be recorded, if accuracy lacks. On the other hand, the latter 
pedometer can grasp only the number of steps and energy expenditure in arbitrary time, such as a unit, 
on the 1st, and cannot grasp the so-called quality of body activities, such as movement the change with 
time within the execution time and movements [ what / how many ] were continued, and were 
performed. The body activity which is not regarded as a walk cannot be evaluated. Thus, in the 
evaluation methods of the conventional body activity, it is very difficult to grasp the change with time of 
a body activity correctly, and that a better living leader does suitable instruction to an individual has a 
limit. 

[0005]So, let it be SUBJECT to provide the motion level temporality memory storage which can 
continue at a long period of time and can memorize the data for grasping a body activity correctly 
temporally with a small storage capacity, without a citizen being hardly conscious in this invention. 
[0006] 

[Means for Solving the Problem]A means for an invention of Claim 1 to detect activity of the body for 
motion level temporality memory storage, and to output an activity detection signal corresponding to the 
activity, It is having composition provided with a means determining a motion level of said body based on 
said activity detection signal for every setting-out short time from 1.5 seconds to 10 seconds, a means 
determining a central value of said motion level for every set-up time for 1 minute or more, and a means 
momnn7lna a n#*ntral value of Raid motion level temDorallv. 
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storage of an invention of Claim 1 . 

[0008]An invention of Claim 3 is having a means which builds in calendar data and indicates the data 
about body activities, such as exercise intensity for every [ in two or more weeks ] same day of the 
week, and a motion level, by a grouping in Claim 1 or motion level temporality memory storage of an 
invention of two. 

[0009]An invention of Claim 4 is having an optical communication means which can be transmitted to an 
external analysis processing device etc. by optical communications for memorized data about body 
activities, such as said exercise intensity and a motion level, in Claim 1 , 2, or motion level temporality 
memory storage of an invention of three. 

[0010]According to motion level temporality memory storage of an invention of Claim 1, based on an 
activity detection signal outputted from a means to detect activity of the body, activity of the body is 
classified for any of a motion level classified into four steps being. And for example, if a central value of 
a motion level is determined for every set period for 2 minutes, a central value of the motion level will 
be memorized one by one. Therefore, in order to memorize in a stage which was compressed in a 
process according to which body activity data corresponding to an activity detection signal detected by 
real time is classified into a motion level for every setting-out short time, and determined a central 
value for every set period from this compressed motion level, Also with a small storage capacity, it can 
continue at a long period of time, and data for grasping a change with time of a body activity can be 
memorized. 

[001 1] According to motion level temporality memory storage of an invention of Claim 2, quantity of 
motion accompanying a body activity, i.e., a calorie etc., can be recognized. 

[001 2]According to motion level temporality memory storage of an invention of Claim 3, a tendency what 
day of the week sufficient body activity for is carried out or what day of the week to run short of body 
activities can be recognized easily. 

[0013]Since according to motion level temporality memory storage of an invention of Claim 4 it can 
carry out by optical communications when transmitting memorized data about a body activity to an 
external analysis processing device etc., work of wire splicing etc. becomes unnecessary and data 
communications become easy. 
[0014] 

[Embodiment of the Invention]Next, an embodiment of the invention is described. PxawjngJ.. is a block 
diagram showing the composition of motion level temporality memory storage. As shown in drawing J , 
the motion level temporality memory storage 1 uses the one-chip microcomputer 2 as a center, the 
acceleration accompanying activity of the bodies, such as a walk, is detected to the input side of this 
one-chip microcomputer 2, and the acceleration sensor 3 which outputs the voltage proportional to 
acceleration is connected. Although the graphic display has not been carried out, the A/D converter is 
connected with the acceleration sensor 3 between the one-chip microcomputers 2. The operation 
switch 4 is connected to the input side of the one-chip microcomputer 2. This operation switch 4 is 
operated at the time of mode changes the day of the week of a body activity measurement start day, 
time, time, when inputting sex, age, height, and weight or outputting the time of the Measurement 
Division start of a body activity, and measurement data. For this reason, calender data are stored in the 
one-chip microcomputer 2. 

[0015]The memory 5 covers a long time and memorizes temporally the below-mentioned motion level 
etc. which were determined with the one-chip microcomputer 2. The liquid crystal display 6 is for 
displaying various kinds of data about a body activity, as mentioned later. 

[0016]Communication 1/07 makes between the optical communication device 8 by the side of the 
motion level temporality memory storage 1, and the optical communication devices 9 by the side of the 
personal computer 10 used as an external analysis processing device communicate with a lightwave 
signal, It is a communication interface at the time of making various kinds of data which were memorized 
by the memory 5 of the motion level temporality memory storage 1 transmit to the personal computer 
10. The printer 1 1 is connected to the personal computer 10, and the body activity analysis result based 
on data and its data of the various kinds transmitted to the personal computer 10, etc. can be made to 
print out. 

[0017]The motion level temporality memory storage 1 has built compactly into one case one-chip 

microcomputer 2, acceleration sensor 3, operation switch 4, memory 5, liquid crystal display 6, and 

communication 1/07, the optical communication device 8 and said A/D converter which is not 
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storage 1 to the body lumbar part. 

[0018]Next, an operation of the motion level temporality memory storage 1 is explained. First, the 
operation for recognizing the walk as a body activity is explained. .Drawing 2 is a flow chart for the one- 
chip microcomputer 2 to recognize the walk as a body activity. Drawing 3 is a data sampling explanatory 
view for recognizing a walk. A walk is started, and if the voltage which is proportional to the acceleration 
accompanying a walk from said acceleration sensor 3 is outputted to real time, the one-chip 
microcomputer 2 will sample the output voltage. This sampling period is 32 Hz (every [ 31.25 ] m 
seconds), as shown in drawing 3 . 

[0019]In drawing 3 , TH1, and 2, 3 and 4 are "thresholds" which classifies into four steps the voltage 
outputted from the acceleration sensor 3. TH1 becomes a judging standard of minute movement of 
sleep Sagitta grade etc., and TH2 becomes a reference value of recognition of the number of steps. TH3 
usually becomes a walk and a judging standard of stairs going down, and TH4 becomes a judging 
standard of running slowly and walking fast. Whenever a sampling period counter samples the voltage 
outputted from the acceleration sensor 3 at intervals of 31.25 m seconds, it adds 1. The voltage 
outputted from the acceleration sensor 3 with a walk changes to positive/negative. A flag stands 1, 
when it changes from the value whose voltage outputted from the acceleration sensor 3 is higher than 
TH2 to a two or less-TH value, and when it becomes a value again higher than TH2, it is set to 0. 
[0020]ln Step S1 of drawing 2, the sampling start of the sensor voltage outputted from the acceleration 
sensor 3 at intervals of 31.25 m seconds is carried out. In Step S2, 1 is added to the sampling period 
counter in the one-chip microcomputer 2. In Step S3, whenever the maximum of sensor voltage 
(absolute value) is updated, the value is memorized. 

[0021]In step S4, it is judged whether sensor voltages are said one or more TH(s). When it is judged that 
they are one or more TH(s), it is judged at Step S5 whether said flag is 1. On the other hand, when it is 
judged that they are not one or more TH(s), it progresses to Step S10. When it is judged at Step S5 that 
said flag is 1, while progressing to Step S6, a return is carried out when it is judged that a flag is not 1. 
In Step S6, it is judged whether the range of the count number of a sampling period counter is 6 to 50. 
When it is judged that the range of the count number is 6 to 50, while recognizing as having walked one 
step and progressing to Step S7, when it is judged that it is not the range, it progresses to Step S8. 
[0022]After adding 1 to the number— of-steps counter in the one-chip microcomputer 2 in Step S7, in 
the following step S8, the zero clear of the sampling period counter is carried out. And said flag is made 
into zero in step S9. 

[0023]A return is carried out after setting said flag to 1 in the following step S1 1, when it judges [ said ] 
whether it is two or less TH in Step S10 when it is judged that sensor voltages are not said one or more 
TH(s) in said step S4, and it is judged that it is two or less TH. A return is carried out when it is judged 
that it is not said two or less TH in Step S10. 

[0024]Thus, in 1 cycle of a walk, sensor voltage is higher than said TH1, and said flag is 1, and in 1 cycle 
of a walk, if the count number of a sampling period counter is 50 or less [ 6 or more ], it will be 
recognized as a walk. After the first one-step recognition, when not recognizing the 2nd step within 1.5 
seconds, it is regarded as erroneous recognition or a noise, and 1 is subtracted from a number-of-steps 
counter. 

[0025] Drawing 4 is the flow chart which showed the processing which the one-chip microcomputer 2 
performs at intervals of 4 seconds. The one-chip microcomputer 2 determines the exercise intensity 
accompanying a walk at intervals of 4 seconds while performing walk recognition according to the flow 
shown in drawing 2 as mentioned above. When determining the exercise intensity accompanying a walk, 
a decision table as shown in drawing 5 is used. As shown in drawin g 5, when the number of steps for 4 
seconds is equivalent to TH3 of the above-mentioned [ the maximum of sensor voltage in the 
meantime ] by 8, it asks for exercise intensity on this table. Thus, exercise intensity is divided into ten 
steps from 0 to 9. 

[0026]As shown in Step S1 of drawing 4, based on said decision table, exercise intensity is determined 
from the number of steps counted with the maximum and said number-of-steps counter of sensor 
voltage for 4 seconds. In Step S2, it is judged whether exercise intensity is 0. When exercise intensity is 
not 0 as a result of judgment, while progressing to Step S3, when exercise intensity is 0, it progresses 
to Step S12. 

[0027]When it is judged that exercise intensity is not zero in the above-mentioned step S2, in Step S3, 
the quantity of motion for 4 seconds after the exercise intensity is calculated. The following formula is 
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Here, Ka is a constant decided at given exercise intensity, the one-chip microcomputer 2 — the 
exercise intensity 0-9 — it has a time counter according to exercise intensity which measures each 
time, and 4 seconds is added to the time of applicable exercise intensity in step S4. 
[0028]In Step S5, the exercise intensity for 4 last seconds also judges whether it is one or more, and 
with one or more, in Step S6, it adds to the walk continuation counter in the one-chip microcomputer 2 
for 4 seconds. On the other hand, if the exercise intensity for 4 last seconds is not one or more, it will 
progress to Step SI. 

[0029]In Step S7, the number of steps counted with the above-mentioned number-of-steps counter 
(step S7 reference of drawing 2 ) is added to the accumulation walk counter in the one-chip 
microcomputer 2. In Step S8, the basal metabolic rate for 4 seconds is calculated. This basal metabolic 
rate is calculated based on the height of the person in question inputted by the above-mentioned 
operation switch, weight, sex, etc. 

[0030]In step S9, the total calorie is accumulated at the total calorie counter in the one-chip 
microcomputer 2. In Step S10, this exercise intensity is classified into a motion level after it. Under the 
present circumstances, exercise intensity is classified into a motion level as follows. 

Exercise intensity Motion level 0 (sleep) 0 0 (those with minute movement, such as stillness and seating 
position) 1 1-5 2 (the walk carried out slowly, an ordinary walk, a sudden step) 6-9 (running) 3[0031] 
Next, a return is carried out after carrying out the zero clear of the sensor maximum voltage and the 
number-of-steps counter in Step S1 1 - 

[0032]On the other hand, in said step S2, when it is judged that exercise intensity is zero, it is judged 
whether it progresses to Step S12 and said minute movement is within the just before time required. It 
progresses to Step S14, after progressing to Step S13 and adding minute quantity of motion, when it is 
judged that there is this minute movement. When it is judged that there is no minute movement within 
the just before time required in Step S12, it progresses to Step S14 directly. 

[0033]In Step S14, it is judged whether the last exercise intensity is also zero. When it is judged that the 
last exercise intensity is not zero, in Step S15 the walk duration time of said walk continuation counter, 
It progresses to Step S16, after counting the time zone which it has recognized to four steps of which 
time zones for 10 or less minutes and more than 10 minutes it belongs exceeding 6 or less minutes and 
6 minutes exceeding 2 or less minutes and 2 minutes, and also corresponds at the walk time belt 
counter in the one-chip microcomputer 2. On the other hand, in Step S14, when it is judged that the 
last exercise intensity is also zero, it progresses to Step S16 directly. At Step S16, counted value of 
said walk continuation counter is made into zero, and the back carries out a step to said step S8. 
[0034]Thus, the one-chip microcomputer 2 determined exercise intensity every 4 seconds, and also 
calculates a calorie including the quantity of motion for 4 seconds, and basal metabolism, and also 
counts the accumulated time according to exercise intensity. The accumulation count of a walk duration 
time belt is considered as the total calorie from a walk start. Exercise intensity is classified into said 
motion level. 

[0035]Said memory 5 memorized and also the zero clear of the counted value of the time counter 
according to said exercise intensity, an accumulation walk counter, and a walk time belt counter is 
carried out every 24 hours. 

[0036]As mentioned above, the one-chip microcomputer 2 elects the central value of a motion level 
every 2 minutes while classifying exercise intensity into said motion level every 4 seconds. Central value 
election of this motion level is performed as follows. The motion level according to which it was 
classified every 4 seconds is seen every 2 minutes, and let a direction with much occurrence frequency 
among the level 0, the level 2 except level 1, and the level 3 be a central value of the motion level in 
every 2 minutes. If both the level 2 and the level 3 are the same occurrence frequency, let the level 3 
be a central value. When there are not the level 2 and the level 3, if there is level 1 seeing the level 0 
and level 1, let level 1 be a central value. And this central value is memorized by said memory 5. 
[0037]The above-mentioned motion level central value election algorithm is specifically as follows. 
(Priority size) If it judges first whether there is any movement or there is nothing and there is 
movement, the level with much occurrence frequency among the level 2 and the level 3 will be adopted, 
and the level 3 will be adopted at the time of the same frequency. 

If it judges whether there is any minute movement if there is no movement (among a priority) next, or 

there is nothing and there is minute movement, level 1 with minute movement will be adopted. 

If there are not (priority smallness), next minute movement, the sleep 0, i.e., a level, will be adopted. 



data of the motion level in a long time, etc. at least. 

[0039]The memory 5 has the capacity which memorizes the data of the above-mentioned motion level 
for at least one month, etc. Based on data concerning [ the one-chip microcomputer 2 ] said walk, It is 
programmed to be able to display the day which showed the number of average walks of the one-day 
unit of the number of walks of 1 day by day, for example, the total number of walks for one month, walk 
time, walking speed, etc. and the maximum of the number of walks, and the day which showed the 
minimum with said liquid crystal display 6. 

[0040]The one-chip microcomputer 2 is programmed to be able to display the data of the day which 
showed average value and said maximums, such as the total caloric content of an one-day unit, quantity 
of motion, etc. for one month, for example, and the day which showed the minimum with the liquid 
crystal display 6. 

[0041] Drawing 6 - drawing 1 1 show various kinds of data displayed on the liquid crystal display 6 by the 
mode change of the operation switch of the motion level temporality memory storage 1 . The average 
value for 26 days of the number of the walks for 26 days by March 25 to April 24 of drawing 6, walk 
time, walking speed, the amount of aggregate consumption (the total caloric content), and quantity of 
motion and the number of walks carry out the list display of the data of the maximum day (April 16) and 
the minimum day (April 20). 

[0042]Drawjng 7 shows transition according to date of the number of walks. Prayvin J s.8_.shows the 
distribution data of the average value distribution for 26 days of exercise intensity (body activity 
intensity), maximum Japan (April 16), and minimum Japan (April 20). Drawing 9 is walk duration time (the 
distribution data of the average distribution data for [ 10 or less minutes and more than 10 minutes / 
four steps of ] 26 days and the maximum day (April 16), and the minimum day (April 20) is shown 
exceeding 6 or less minutes and 6 minutes exceeding 2 or less minutes and 2 minutes.). 
[0043] Drawing 10 shows the daily variation situation of the motion level on April 1 6 and April 20. 
Although the graduation of the motion level of a vertical axis is shown to 4, in this invention, 3 is a 
maximum. C^awingLll_.can carry out the grouping of the number of walks of each day by March 25 to 
April 24 according to a day of the week, can display it, and can grasp to what day of the week what day 
of the week has many walks, and the number of walks is insufficient, and a tendency by this display. Not 
only the number of walks but exercise intensity distribution and walk duration time belt distribution have 
a grouping display possible for this grouping display classified by day of the week. 

[0044]Thus, the motion level temporality memory storage 1 can display the data about the better living 
to an individual based on the memory content of the memory 5. The data memorized by this memory 5 
can be transmitted to the personal computer 10 by the optical communications between said optical 
communication device 8 and the optical communication device 9 by the side of the personal computer 
10. And the personal computer 10 can conduct fine analysis based on various kinds of transmitted data, 
and can provide the information about the better living to an individual. The data shown in drawin g 6 - 
drawing 1 1 can make the more detailed better living data etc. which were analyzed with the personal 
computer 10 from the first print out from said printer 1 1. 
[0045] 

[Effect of the Invention]According to the invention of Claim 1, it is effective in the ability to continue at 
a long period of time and memorize the data for grasping the change with time of a body activity also 
with a small storage capacity. 

[0046]According to the invention of Claim 2, it is effective in the ability to recognize the quantity of 
motion accompanying a body activity, i.e., a calorie etc. 

[0047]According to the invention of Claim 3, it is effective in the ability to recognize easily the tendency 
what day of the week sufficient body activity for is carried out or what day of the week to run short of 
body activities. 

[0048]According to the invention of Claim 4, since it can carry out by optical communications when 
transmitting the memorized data about a body activity to an external analysis processing device etc., it 
is effective in the work of wire splicing etc. becoming unnecessary and the data communications to the 
exterior becoming easy. 
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